The flood disaster has caused many harm to human life, and the change of watershed characteristic is one of the factors causing the flood disaster. The increase of deforestation due to the increase of water causes the occurrence of flood disaster in the rainy season. The research objective was to develop a dynamic model of forest on flood hazard zone using powersim 10.1. In model development, there are three scenarios: optimistic, moderate, and pessimistic. The study shows that in Padang there are about 13 percent of high flood hazard zones. Deforestation of 4.5 percent/year is one cause that may increased the flooding intensity in Padang. There will be 14 percent of total forest area when management policy of forest absence in 2050.
Introduction
Indonesia is a wet tropical climate country with relatively high rainfall intensity throughout the year. The high intensity of rainfall caused flood disaster in many regions in Indonesia [1] . The factors causing the flood that the high bulk factor or the decreasing factor of forest area in the upstream river [2] . Furthermore, changes in land use to built up area will increase the rate of surface water and reduced water absorption causing an increasingly wide area of flood risk [3] [4] [5] .
That there are three factors causing the occurrence of flood disasters: meteorological factors, factors of watershed characteristics, and human factors. Meteorological factors that cause the occurrence of floods that rainfall intensity and distribution of rainfall. There is great opportunity of flood disaster in high rainfall intensity area. Other than that watershed characteristics including slope, altitude, landform, and soil type contribute to the occurrence of floods. Furthermore, human behavior is an important factor for the occurrence of flood disasters. Forest encroachment and land cover change into built up area is a driving factor for flood disaster [6] .
The human factor is the big role in causing flood. Increasing deforestation and conversion of forest areas into other uses as well as improper in land use are factors causing the expansion of floods [5] . Mudelsee et al. (2003) explains that the impact of deforestation on climate change globally accelerate with hydrological cycle. With the acceleration of the hydrologic cycle resulted in the emergence of flood disasters [7] .
Mitigation is a series of efforts and or actions to reduce disaster risk [8] . Measures to safeguard and preserve forest areas are one of the non-structural forms of flood mitigation [9, 10] . Therefore, prediction and simulation of flood is needed to prevent the disaster. The research objective was to develop a dynamic model of forest on flood hazard zone using powersim 10.1. 
Research Method
This research was conducted in Padang City, West Sumatera Province of Indonesia. Geographically, the research area is located on 100 0 05' 05"-100 0 34' 09" E and 0 0 44' 00"-1 0 08' 35" S with research area of 69.496 ha. The location of the study is presented in Figure 1 . The indicator of determination of flood-prone zones used is presented in Table 1 . For making the value of the flood prone interval class using equation 1. The highest total score is obtained at 3,661, while the lowest total score is obtained at 543. The desired interval class is three classes i.e. low vulnerability zone, moderately prone zones, and high-risk zones. There are many indicator with different weight, sub-indicator as specific parameters of indicator, ratings and score is important to built the model based on previous study (mention in source of table). Dynamic modeling that will be developed in the flood prone areas of upper watershed conservation area. That human behavior due to misuse of land, deforestation and development is a driving factor for floods [7, 5, 13] . The Landsat 1994, 2007 and 2016 image used for analysis the land use change. Based on the three images can be described the change of forest area that will be modeled in dynamic system. In dynamic modeling using software powersim 10.1. Figure 2 shows the causal loop and dynamic model structure of flood prone zones in Padang City. After all of the process and result well done, the three scenarios have to examine. 
Result
Padang city is the central government of West Sumatra Province. Geomorphologically the area is formed by three processes namely the fluvial origin, the process of volcanic origin, and the process of structural origin. The origin region of the fluvial process is a region with relatively flat slopes. In the research area based on the results of the zonation analysis the flood level showed that 13 percent were high vulnerable zones, 14 percent were moderately prone, and 73 percent were low-risk zones. Figure  3 presents the flood-prone zones in Padang City. 5, 14] . That forests have an important role in storing water during rain and preventing floods, it is necessary to maintain a minimum of 30 percent of the forest's upstream function [2] . Figure 5 shows that if the government does not intervene in controlling deforestation, then by 2050 it is estimated that the forest area will only be 9659 ha. The importance of forest areas in the groundwater storage system in the rainy season will be impact on the disruption of the hydrological cycle [7] . That on the edge of the forest, the increase of number people affected destruction of forest area. Without strict supervision and law enforcement, the impact on deforestation by the forest community increases [13] . That to describe the future state can be explained by dynamic system modeling with three scenarios namely pessimistic, moderate, and optimistic [15, 16] . Under a pessimistic scenario that the rate of forest destruction can be reduced to half of the reality condition (2.3 percent) by 2050 forest area in the study area will remain 16,685 ha. Figure 6 presents a pessimistic scenario in reducing forest destruction. Optimistic scenario with deforestation rate of 5 percent in 2050 forest area in Padang city will increase to 28,512 ha. Indicators of success in the optimistic scenario include: implementation in law enforcement in forest encroachment, consistency in the utilization of spatial pattern, and implementation of synchronization of usage between government institutions.
Conclusion
Padang City has about 13 percent of the area is very vulnerable (high vulnerability) to flood disaster. Approximately 50 % settlements built in the region is very prone to flooding. The model utilization success to present what will be happen to flood if there is deforestation. Deforestation is one of the factors causing flood disaster in Padang city, about 4.5 percent of forest area lost every year. In dynamic modeling is estimated in 2050 the forest area of Padang City is only 9659 ha remaining. It suggest that the regulation for sustainable environmental management should be apply well.
